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1o all whom it may conceri:

Be it known that I, Aucustus HowarD, a
subject of the Queen of Great Bbritain, resid-
Ing at San Francisco, in the county of San
Francisco and State of California, have in-
vented certain new and useful Im provements
in Mechanical Movements; and I do hereby
declare the following tobe a full, clear, and ex-
act description of the invention, such as will
enable others skilled in the art to which it ap-
pertains to make and use the same. |

My invention relates to improved mechan-
1sSm for the transmission of mechanical mo-
t1omn. | -

It is useful for many purposes and may
serve tie function of a erank in many cases.

One of the objects of the invention is to
provide mechanism offering a minimum of
friction with connecting parts and which
may, as to itself, follow the lines of least re-
sistance; also, to provide means to serve the
purposes for which it is suitable at reduced
cost, | |

Lhe invention consists, primarily, of a pe-
culiar form of lever, of any suitable material
and dimensions, the bearings of which at all
movable or frictional points consist of balls
and sockets or their eq uivalents, said balls
being either integral with the lever or at-
tached thereto, as may be mechanically most
convenient. Said balls may also be made to
rotate on said lever when found desirable.
Other balls may be attached or located at any
point on the lever-arms, as the occasion de-
mands. |

In the drawings forming a part of this
specification, Figure 1 is an . elevation show-
ing the principal features of my device and
one form of arranging them. Fig. 2 is a de-
talled view of one extremity of the lever A,
shown in Fig. 1, showing one form of univer-
sal-joint attachment to serve asa connection
totransmit motion from some source of power.
Fig. 3 is a detailed view of one end of the le-

5 ver A, shown in Fig. 1, showing the ball ¢

upon the extremity of said lever and the ball
¢ placed between the fulerum and said ex-
tremity toserveas means for a ball-and-socket
connection. Fig. 4 is a detailed view, en-
larged, of a portion of the universal-joint con-
nection shown in Fig, 2. Fig. 5 is an eleva-

| tion, partly in section, showing the mechan-

ism in one of its operative applications. Fig.
6 1s an elevation showing the mechanism in
one of ifs operative applications and with
connections for different sources of power.

Like letters of reference indicate like parts.

In the drawings, A is a lever fulerumed at
@ on afixed pedestal B. Saidfulerum allows
movement to the lever in any direction by
means of the ball-and-socket joint ¢ ¢, which
permits the lever-arms to describe cones of
revolution of which the apexes are the cen-
ter of the ball-fulerum. |

6 0" are the arms of the lever, which may
be equal or may have any ratio of desired
inequality. c¢ ¢’ are the extremities of said
lever-arms and are equipped with means for
engagement with any rotative part with which
it Is desired to form motive conneection in
such manner that the juncture shall have
free motion in every direction and be capa-
ble of transmitting the movement of the le-
ver 1o sueh rotating parts and also of re-
celving motion from a rotating piece of ma-

chinery and transmitting it through the le-

ver to another motive element.

In transmitting rotary motion from one ro-
tative element to another mounted on rotary
shafting in axial alinement, as illustrated in
Fig. , the axis of the lever moves in the fig-
ure of two cones whose apexes are at the cen-
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ter of the ball-fulerum and whose extremi- .

ties describe circles whose diameters are in
the same ratio as thé lever-arms. These le-

ver-arms are provided at the extremities, as

before stated, with means for making a uni-
versal-joint connection with the respective
rotative elements, which are in this case disk

wheels D E, borne on rotary shafts ¥ F/, sup-

ported in suitable bearings. Said means of
connection, as shown, are ball-and -socket
Joints, the balls being formed on or attached
to the lever-arms, respectively, and the sock-
ets being formed in or secured to the faces of
the rotative wheels d d’, as shown being per-
forated plates attached by bolts or otherwise
over the ball-sockets for greater security of
the joint. Now, the two shafts being thus

united by the intermediary lever, it follows
that any movement of revolution imparted
to the lever at any point between its fulerum
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and either of the rotative elements D E will |

be communicated to said rotative elements
similarly aswhenacrank intervenes. Where
the lever is used in place of the crank of a
single engine, the power is applied between

the fulerum and the ball connected with the |

rotative disk of the engine-shaft.

I have shown in Fig. 2 a form of universal-
joint connection which may on occasion take
the place of the ball-and-socket connection,
though I consider the latter preferable for
most situations. The said universal joint,
which has a movement on the lever-arm by
a strap limited at each side by collars and
also a swivel connection with the connecting-

rod H, will be sufficiently well understood |

without further explanation. .

While I have shown and specifically de-
scribed certain embodiments of my invention,

it is evident that the details of construction

and arrangement may be varied to suit the
circumstances of use without departing from
the general principles of the invention. It
will readily be seen that where the device is

used in place of an ordinary crank connect--

ing two rotary shafts the throw may be in
any ratio with that of the delivery-points of
the lever, dependent on the distance of the
connecting-joint of the source of power from
the fulerum.

Several advantages over the ordinary crank
for transmitting rotary motion are apparent.
First, the crank is a difficult and costly form
to construct and when of large size 1s often
liable to accidents. Second, the crank-pin

being often forged entire presents a difficulty |
in making asecure rotary attachment thereto, |

so as to take up and compensate for wear,
which at this point is excessive. The wear,
moreover, is always in annular lines, and the

journal-bearings may become striated in con-
In |

sequence where the friction is excessive.
the lever the movement of the ball in its bear-

lines, but partakes of an osecillatory con-
joined with a rotary movement, which dis-

tributes the wear over a considerable spher-

" ieal surface in lines which cross each other
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and tend to keep both ball and socket truly

spherical. By the spread of the lubricant
over a comparatively large surface and at a
relatively slower speed the coefficient of fric-
tion is reduced. _

There is also a decided advantage 1n first
cost over the crank. The lever is a straight
piece of shafting, and the bearings can be
truly
The crank, as before said, isoften a cumbrous
and difficult piece of forging. Thelever also
is susceptible of connection without structu-
ral change to reciprocating motorshaving dif-
ferent ranges of movement. All that is nec-

essary in case a different throw of piston 18 |

demanded is to make the ball-and-socket con-

nection at a different point of the lever-arm, |

the ball-fulerum and the terminal connection
remaining the same. Also two or more con-

- a ball-socket for the fulerum, and said rota: -
115

and accurately made by machinery.

2 616,333

necting-rods from different sources of power

may be connected to the same lever-shaft at

the respective distances from the fulerum 7o

called for by theirrespective lengths of stroke.

These connecting-rods may come in from any

direction so that they are in the plane of ro- L

tation, the fulerum being supposed to be fixed
and immovable on its pedestal..

75

Saving of weight in the saving of heavy
shafting is also an element of advantage, the -
lever being capable of being extended 1n

either direction from the fulerum to consider- .

able distances to meet the rotating members,
where a crank would require shafting up to
the source of motion. -
An advantage also arisesin the use of this
mode of transmitting motion in the fact that

the lever, being borne at all points of contact

80

by joints free to turn independently in any

direction and degree, does not rotate upon its

own axis continuously in one direction, as =
does the crank pin and shaft, but oscillates

in a small are with a small progressive rota-
tion, by which the wearis equably distributed

and less friction is produced.
It is evident that when the

device is used

9o

in place of a crank the operative end of the

lever may describe a larger circle than that

described by the lever at the point where the.
connecting-rod of the motive power 1is at-
tached, thus giving a greater throw at the de-
| livery-point than the length of travel of the
100

piston itself.
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I claim and desire to secure by Letters P_El}t?' .

- ent== |

1. A mechanical movement, consisting of a
lever, having a ball-and-socket fulcrum-bear-

ing and means for making universal-joint

- connections with rotative bodies operatively
' connected with said lever,; and said rotative
- bodies. :
9 A mechanical movement, consistingofa -
' lever having spherically-terminated ends and 1
ing is not continuously rotary over the same |

an intermediate spherical ful¢rum,in combi-

| nation with spherical sockets on rotative

parts in cooperation with said terminals, and

tive bodies, substantially as specified.

3. In a mechanical movement, a lever h_ai?-- o
ing a ball-and-socket fulerum, ball-and-socket -~
terminal connections, and ball-and-socket

connections at intermediate points, by which

attachment may be made to different sources

120

of power with different ranges of movement, -

and rotative elements connected to the ter-

minals of said lever.

4. A mechanical movement, consistingofa

lever, all the movable bearing or frictional

X 25

points of which are balls, suitable for making
ball-and-socket joints, in combination with -~
rotative bodies having sockets operatively .
connected therewith, whereby said lever is -

permitted to transmit revolution to or from r

revoluble parts while independently rotating

freely on its own axis. | -

l 5. A mechanical movement, consisting of a
lever, all the movable bearing or friction

130
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points of which are balls, in combination with

one or more revoluble bodies having sockets
connected with said balls, and means oper-
atively connected with a source of motive
power, as an engine, whereby revolution is
transmitted to said revoluble bodies from
sald power through the medium of said lever
while permitting said lever to rotate inde-
pendently on its own axis.

6. Inamechanical movement, a lever hav-
ing ball-and-socket terminals, a ball-and-
socket fulerum, said terminals and fulerum

&

being in alinement and a ball-and-socket con-
nection at an intermediate point for the at-
tachment of parts designed either for the
transmission or for the reception of power,
substantially as specified. |

In testimony whereof I a
in presence of two witnesses.

AUGUSTUS IIOWARD.

L

X my signafure

YWitnesses:
WALTER B. PAYNE,
ALEXANDER S. STEUART,
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